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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
The effects of the interaction of electromagnetic radiation with biological 
tissues can be considered as the result of three phenomena such as the penetration of 
EM waves into the living system and their propagation into it.  Beside that, the 
primary interaction of the waves with biological tissues and the possible secondary 
effects induced by the primary interaction [2]. 
 
 
The word interaction is important.  It stresses the fact that end results not only 
depend on the action of the field but also are influenced by the reaction of the living 
system.  Living systems have a large capacity for compensating for the effects 
induced by external influences, in particular EM sources.  This is very often 
overlooked while it is one main reason for which conclusions derived from models 
have to be taken with precaution.  Physiological compensation means that strain 
imposed by external factors is fully compensated and the organism is able to perform 
normally.  
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The radiation of mechanism considered consists of a source that emits EM energy.  
Part of the incident energy is absorbed and transformed within the biological system.  
Hence, there is the sequence source-radiation-target.  The physical laws of EM field 
theory, reflection, diffraction, dispersion, interference, optics and quantum effects, 
must be applied to investigate and explain the observed phenomena. 
 
 
The increasing industrialization of the world and tendency to increase the 
power of equipment raised the question of health risks first for personnel, then for the 
general public.  It gave an impetus to carry out large research projects and collect a 
vast amount of experimental data and clinical observations.  Before starting any 
interpretation of the results obtained, however it is necessary to survey the basic 
phenomena involved in the interaction of electromagnetic radiation with living 
systems.  To first step to analysis the interaction fully understands the basic of 
bioelectromagnetics. 
 
 
 
 
1.2 Objectives  
 
 
The main objective of this project is to investigate the interaction between 
skin human cell and electromagnetic waves.  It also to explain the electromagnetic 
effect with the aid of mathematical modeling. The analysis will be concluded with 
various parameter associate with the interaction. 
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1.3 Scope of the work 
 
 
Scope of this project begins with: 
 
i) Understanding basic concept of human cell, behavior and parameters of 
interact in a single cell when exposed to electromagnetic wave. 
ii) Understanding the Finite Difference Time Domain Method (FDTD) as a 
chosen method for developing Maxwell equations. 
iii) Understanding the MATLAB software as a tool to build the simulation 
program and modeling. 
iv) Testing the simulation to get the accurate result and make a conclusion. 
 
 
 
 
1.4 Problem Statement  
 
 
Not many mathematical model available to explain the effect of electromagnetic 
wave on human cell.  Beside that difficult to verify the interaction between human 
cell and electromagnetic wave experimentally.  The develop model from this project 
can be used as a foundation to assist the understanding how electromagnetic wave 
effecting human cell.  
 
 
 
 
1.5 Motivation of the Work 
 
 
The develop model can be used in various type of platforms such as medical 
industries, communication industries, etc. Furthermore the understanding how 
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1.6 Methodology 
 
 
Implementation and works of the project are summarized into the flow chart as 
shown in Figure 1.2. Gantt charts as shown in Figure 1.3 and Figure 1.4 show the detail 
of the works of the project that had been implemented in the first and second semester. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                               Figure 1.2: Overview Project Flow 
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Figure 1.3: Gantt chart Project 1 
Figure 1.4: Gantt chart for Project2 
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1.7 Structure of the thesis 
 
 
 This thesis consists of six chapters including this introduction follow the 
university thesis standard which including objectives, scope of the works, problem 
statement, motivation of the work and methodology.  In second chapter present the 
literature review of interaction of electromagnetic wave and skin human cell.  The 
structure of skin human cell also will be discussed in this chapter and its function 
within electromagnetic propagation.  Beside that the behavior and structure of three 
layers also be mentioned. 
 
 
 Mathematical analysis will be present at chapter three. Based on Maxwell 
equations, a set of wave equations governing the propagation of E-field in the 
straight propagation are derived.  Then, the interactions have been analyzed using the 
numerical method based on finite difference time domain approach. 
 
 
  Meanwhile the chapter four focused on MATLAB development which its 
show how mathematical equation was apply in MATLAB file.  The flow chart will 
be presented and this chapter also mentioned an assumption considered to design the 
interaction of electromagnetic wave with human cell.  The parameters of relative 
permittivity and conductivity at different frequency also discuss to obtain the result 
and analysis. 
 
 
 Beside that chapter five present the result, analysis, verification and 
discussion which the value of attenuation and skin depth will be mentioned and the 
relation each others will be discussing.  Finally in chapter six the main contributions 
and future works are summarized to conclude this thesis.   
 
